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Attenuated total reflectance — Fourier-transform infrared analysis
Experimental

Fourier-transform infrared (FTIR) spectra were recorded using an Agilent Technologies FTIR
spectrometer equipped with an attenuated total reflectance (ATR) accessory. The measurements
were performed in the spectral range of 4000-600 cm™ with a resolution of 4 cm™, averaging 32
scans to improve the signal-to-noise ratio.

Before analysis, the ATR crystal (diamond) was cleaned with ethanol and dried under a nitrogen
stream. A small aliquot of the BN-CDs dispersion was deposited directly onto the ATR crystal and
allowed to dry to form a thin film before measurement. Background spectra were collected under
the same conditions and automatically subtracted from the sample spectra.

All spectra were processed using the instrument software, including baseline correction and
normalization where appropriate. The resulting FTIR spectra were used to identify the functional

groups and bonding configurations present in the BN-CDs samples.
Results

The incorporation of dopant species within both the core and surface of BN-CDs was further
verified through ATR-FTIR spectroscopy. As shown in Figure S1, the FTIR spectra display a broad

absorption band between 3000 and 3500 cm™, which can be attributed to hydroxyl and amine



functional groups present on the nanoparticle surface. Moreover, the bands located at 1718, 1679,
and 1560 cm™ correspond to stretching vibrations of C=O/C=N and C-N bonds, suggesting the

presence of carboxylic functionalities and nitrogen-containing groups.
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Figure S1: Typical ATR - FTIR spectrum obtained from BN-CDs. In combination with the B-OH
stretching signal observed at 1247 cm™, these findings indicate that the good aqueous
dispersibility of the synthesized nanoparticles is likely due to the abundance of polar surface
groups. The signals at 1103 and 1072 cm™ are consistent with B-C and B-O-C linkages,

respectively.

Additionally, the B-N stretching vibration is evidenced by a band at 1419 cm™, along with multiple
peaks in the 669-890 cm™ region, while the features at 943 and 974 cm™ can be assigned to N-B-O

bonding configurations.



MTT test and LDH activity

Experimental

The MTT test was performed as indicated in the Materials and Methods section. In order to evaluate
the cytotoxic effect of CDs, the LDH Cytotoxicity Detection Kit of Sigma-Aldrich was used. LDH
enzyme activity was determined by absorbance measurements at 490-492 nm wavelengths with an

ELISA reader device.

Results

The treatment of KRAS cells with N-CDs or BN-CDs for 1 hour did not affect cell viability at either
concentration (Figure S2, Panel A). The treatments with N-CDs or BN-CDs for 1 hour did not affect

LDH activities at either concentration (Figure 52, Panels B and C)
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Figure S2: A) MTT assay results showing KRAS cell viability after 1-hour treatment with 50 and
100pg/ml N-CD or BN-CDs. B) LDH activity in 3T3 cells after 1-hour treatment with 50 and
100pg/ml N-CD or BN-CDs. C) LDH activity in KRAS cells after 1-hour treatment with 50 and
100pg/ml N-CD or BN-CDs. The histograms represent the means + SD of three independent
experiments. Data are presented as percentage of absorbance with respect to the CTRL. Statistical
analysis was performed using Student’s t-test.



MTT test after 24 hours of incubation.

Experimental

The MTT test was performed as indicated in the Materials and Methods section after 24 hours of
incubation.

Results
The treatment of 3T3 (panel A) and KRAS (panel B) cells with N-CDs or BN-CDs for 24 hours did

not affect cell viability at either concentration (Figure S3).
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Figure S3: A) MTT assay results showing 3T3 and KRAS cell viability after 24-hour treatment with
50 and 100 pg/ml N-CD or BN-CDs.



Redox interaction studies
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Figure S4: 1 ul BN-CDs (stock solution 5 mg/ml) was added to 200 pul of DMEM in 96-well plates,
in the absence of cells, without (BN-CDs) or with the addition of 100 uM hydrogen peroxide (H202)
(1 ul of a 20 mM stock solution) or 100 uM tert-butyl hydroperoxide (tBHP) (1 ul of a 20 mM stock
solution). After 1 hour of incubation, the intensity of fluorescence was measured by Cytation 5
(excitation 405, emission 550 * 20). The histograms represent the means + SD of intensity of
fluorescence of four independent experiments. Statistical analysis was performed using Student’s
t-test (*: p < 0.05, H202 vs BN-CDs, tBHP vs BN-CDs).



